(19) u^i^mm^^mm 

(43)S[|g&BBB 
2001 ^11 ^8 a (08.11,2001) 




PCX 



(10) aiS4>BHS# 
wo 01/83451 Al 



(51) ®K1tK^»a': C07D 209/08. 307/79. 

333/54, A61K 31/404. 31/343. 31/381. A61P 1/00, 3/04. 
3/06,3/10, 13/02, 25/24 



(21) mismmm^i 

(22) gRgyjJIiS: 

(25) mwtmmomh 

(26) mw^'j^mco'stf: 

(30) flE5feltT-5»: 
!|$il2000-130414 



PCT/JPOl/03575 
2001 #4^25 B (25.04.2001) 

2000 ^ ^ 28 B (28.04.2000) JP 



(71) ihmx(^mi:^<±x(Dt^^miz^i^x): mit 

J^^^±n (ASAHI KASEI KABUSHM KAISHA) 
[JP/JP]; =f 530-8205 :;^BEJS>:KrfJftE^S^-Ta2 
S6-^ Osaka (JP). 

(72) ^B^#;fccJ:i; 

(75) ^B^#/t£lg|Ar3fe@(COUrro^;: ^H^-(IKUTA, 
Shunichi) [JP/JP]; =f 416-0945 ?ilPgiRg±rtTg 6637-1 1 
Shizuoka (JP). =it?|#filS (MIYOSHI, Shiro) [JP/JP); =p 
416-0946 1IIEigSS±m£Jtft843.8 Shizuoka (JP). -'Jv 
Jll^7¥ (OGAWA, Kohei) [JP/JPJ; =f41 1^802 {SIH»H 
aTf3S:^li2-24-12 Shizuoka (JP). 



(74) ftSA: ¥;t^ttlf(HIRAKI, Yusuke); f 105-0001 

Pl-Ti 17*1^ Jfty n5«t;jb3|igTol70 

(JP). 

(81) fi^m (m\^)i AE. AG, AL, AM, AT, AU. A2, BA. BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EE, ES, FI, GB, GD. GE, GH, GM, HR, HU. ID, 
IL, IN, IS. JP, KE, KG. KP, KR, KZ. LC, LK. LR, LS, LT, 
LU. LV. MA. MD, MG, MK, MN. MW, MX, MZ, NO, NZ, 
PL, PT, RO, RU, SD. SE, SG. SI, SK, SL, TJ, TM. TR, TT, 
TZ. UA, UG, US. UZ, VN, YU, ZA, ZW. 

(84) i^tm (Ili^)i ARIPO (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), >T4$!^ (AM. 

AZ, BY, KG, KZ, MD, RU. TJ, TM), 3 - D /^t^lf 
(AT, BE, CH, CY, DE, DK, ES, FI, FR. GB, GR, IE, IT. 
LU, MC, NL, PT. SE. TR), OAP1 (BF, BJ. CF. CG. 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

— m^m^m^z 



(54) Title: NOVEL BICYCLIC COMPOUNDS 
(54) *B^©€8;: 8ra2BR14^b^ia 




O 



drugs for diabeies, obesity, hyperlipidemia, digestive diseases, depression, and urinary disturbances. 



(57) Abstract: Compounds of the general 
formula (I) or salts thereof (wherein R^ 
is hydrogen, hydroxy 1, or halogeno; R^ 
is NHSO2CH3, SO2NHCH3, or the like; R5 
v'/ and R* are each independently hydrogen, 
C|^ alkyl, optionally substituted phenyl, 
or benzyl; X is NH, sulfur, oxygen, or 
methylene; Y is oxygen. NR', sulfur, 
methylene, or a bond; and * represents an 
asymmetric carbon atom. The compounds 
are useful as preventive and therapeutic 
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VN 5 (Nature, Vol.309, ppl63-165, 1984, Int. J. Obes. Relat. Metab. Disord., 
Vol.20. PP191-199, 1996, Drug Development Research, Vol.32, pp69-76, 1994, 
J. Clin. Invest., Vol.101. pp2387-2393. 1998) . ^fc, itigli/jJoT, §mmz. 

TF^tltz (J. Urinol. , Vol. 161, pp680-685, 1999, J. Pharmacol. Exp. Tlier. , V 
01.288, ppl367-1373, 1999) . 

)3 3^ti^JS't±^^1-5^b-a•t)^i^^<o?!)^^f,t^Tv^5;i^ mms^t LX(D^m^^ 

Sizm^-r^it-^l^kLX. EP0 2 3 3 8 5^:tig)t (K7S/^;=^ 
•f y=^-T^~ (Drugs of the future) ,19 9 l¥, 1 6^, 7 9 7 H) {-15 
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CO2H 



^^t^it^<^ (BRL 3 7 3 4 4) , SfcEP 0 4 5 5 00 G^^tDt 
ir-f :^f^'yf)\^ ^^7^Y^)- (J. Med. Chem.) , 1 9 9 3 5#> 3 




O COjNa 

X 

O COjNa 



=^^i-^it^<^ (CL 3 1 6, 2 4 3), :^fcttW09 4 29 29 OJCfB^^tlitT 




CI 

^^^^{t^m. *}tEP 0 6 5 9 7 3 7(C{4M^(^jb^tl/05E^$tUTV^5*^ 
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OCH3 



E p 1 7 1 7 0 2 \Lum<DTt5.(omm^ 




5 3 2 6 2-^, ^m^5 8-4 1 8 6 0#{CfE^$tu/cTE<O^^tiC 




SO2NH2 



E 2 6 5 1 5 7 2 (ctem^tt/tTEO^it^ 
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^\zmtlit$ 3f§tt^^-r5^b-g-!fei^lSP^U, W09 7 2 5 3 1 1 
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t-7'^>'K n-^:^^/K i — 'yf-/K ^:t^y^/K n -^^i^/l'^^Mj^■f' 
M^v :^mi?>^*5J:t;:^^II^^;iS-$f ^ tVN^Ji LT^ff ^^5. '<i^if V^±(??R> 

R^'^NHSOgR^tfcttSO^NR^R"' Sr^U R^\t^mmf)^fi>6(D7;\y^ 
'<:/v^/US, 7 3i-;uStfc{4NR*R^* Sr^L. R*43il>*R<' fil^— T* 

;WS^^1-c ^£^?*>. R'(^#(C^^ tV^fl|<^UrtiNHS02CH3. SO2NH 
CHafc^VNtiNHSOaN (CH3) 2^^^f:f 

R'^R2<^to^b•ti:{^:*3V^-c. R '<^gifeM;iS/N*7^ (2&) X\ d^OTk^i^, 
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/SSr^-fo R*3j;i>'.R' fil^l— ^^tj t< ^i3LV^{I^/j;o•CV^Tfc ^vntK^JI^, {£ 
^T/U^/i^&^ ^mri^ji^m. ^l^i^^AmttcitSOzR' ' R' ' ttiSJSi 

±.U<0-Wl^ (I) \:Lii\^X'¥\t^^BMX'h^. RS^ff*fcl4SBB@^^-f^L/i^o 

- [3- [2- [2- (2. S-v'ptf^/u-lH — ( yh'~/U-6-^;U:t^i/) 3^ 

/w- [5- [2- [2- (2, 3-v';^5'/U-lH-'<:/K-^/i'-6 — 

^^)VTx/'\ -1-t Kp^v'J^^/i^] -2-k Kn^i/] '^y-if >';^>'U^ 5: 

h\ N- [5- [2- [2- (2, 3-i;^5=-/V- lH-^>'K-/i'-6--f'/i';*-=Sr 
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K N- [5- [2- [2- (2. 3 - v^p* f^/u- 1 H--< y K-/!'- 6 — f 
/U^^i/) :i.f-;VT^y^ -l-yiYvtdr>y:s.f;v] - 2 - 7/1^;^ o 7 x ;>< ^ 
y;^/W7j^:^7^ h\ N- [3- [2- [2- (3-^^/W-2-7:nr./u- 1H— Y 
y K-^i— 6— :i^^;UT$y] -1-t \^'v^^ya^f-j\^] 7x=;u] 
^:^;^/U7}n>'7^ K. N-^f^^/U- [5- [2- [2- (3-p<5"^i^-2-7x^yV 

- 1 H K—/^- 6 — < 3l=^/UT 5/] -1-b Ko^r i^J^^^/i^] - 
.2-t Ko^'>] ^:^-^:^:^ji^7t-y7?. h\ N- [5- [2- [2- (3-;»«5^/u- 
2-7x=;U-lH->f ^^K-/U-6— </l':t^v^) aif^^i^r^:/] -1-t Ko=^ 
v^ai^/u] -2-^oo7x-;^] ^ >T 5 K, N- [5- [2- [2- 

(3-^f-;^-2-7x^7^- lH--r :^K— /i'-6->f>'i^;^-^v') a^f^/i^r? / ] 

- 1 - t Kn dri/oi^/u] - 2 -7/U:to 7x=.>'U3 p« ^ yj^/VTjxZ^T 5 K, N- [3 

- [2- [2- (2-^f-;v-3-7x=.;i^-lH-^:/K-/i'-6-^;i';^-drv') 
Jif'/l'T^y] - 1 -t Kaifi/3i^/i/] 7x=./U] ;>< ^ VJ^^WjJn >'7 $ h\ N->« 

[5_ [2- [2- (2-^5^;u-3-7x^yi'-lH — O K-/i^- 6 — Y 
/i';^-^v') 3:^/ixT5:y] -1-t Kc»=3{-->:x5^/i.] - 2-t Kn^'>] '<:/if>;^ 
yU*^^T$ K. N-.[5- [2- [2- (2 3 - 7x=yu- 1 H-^ :^ K 
-/V- 6 --r 3L^;V7 $/] -1-tKn dp i^jc^/u] _2-:^'od7x 

p< ^ VJ^/UzJn^-T^ K, N- [3- [2- [2- (2, 3-i^;?'5^/U'<yy7 
7:^-6-^/U;^-:3rv') ^f/UT^/] - 1 - t Ko =^rv':t^/i,] 7x-/V] 
;^/u*>'r,^ K> N-;^f^/W- [5- [2- [2- (2, 3 -v^p<5";k^^i/7 7^ 

- 6 -'l'yu:t^v') ai5=-/UT^/] - 1 - t Kd dri/aif-/U] -2-tKo^i/]-< 
y^y:7.;VT^sy7^ V\ N- [5- [2- [2- (2, 3 ^yV^:^/7 7 >— 

;<i?y;^;W;^yT^ K, N- [3- [2- [2- (2, 3-i^>^yl.^yi/^;t7x 

;W1->yT$ K, N-^f-zi.- [5- [2- [2- (2, 3 -v^^ 5^:^-7 x 

:x-6--<>'t':t^-» oif^yuT^y] - 1 - 1 -2-tKi^^i^] 

'<y-ey;^/l'/^>'T$ K. N- [5- [2- [2- (2. 3 -i^pf 5";U'<>:/5^;i-7 
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(MffiA) WO 9725311 fc^OTO 0 0 5 8 2 8 7 fC|E^O:;^jS{c2pC-Cia 



nr^y^o^mm^^to ] x-^^Mit-t^t--^^ (iiD 



^1". L^tt. mm^^M^i-^o R^' f*NW*S02R3*rcfiS02NR^R^' 

^L. w^itTi^mm'f-^tiitT^ /moi^mm^^^L. R^ R^^oiLKR-" li. ^ 

CO-CH2-NW-) b-t^, m=.JMti.X. '^htitcT^y^hy^MTiVr 
^/Tywa-yu (-CHOH-CH2-NW-) jK^M(-i^^i:'<:^-^ 

60 ff^^u'f/H^T ^ y m<D^m&x'him^\tmt<Dtm^^izm\^^>^ti^^m 

ST•fenM^$i^^j^v^*^ tiJ-t.V\^mi:LXit-<yi^J\^m. m^&i:^ir^-<y'J 
/vS'i:if*We>^x5. R'' :iSOR«T'fc5:®'^(D7K@fS©^!^^SR'{cov^T'bii 




o 
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(II) T-^^tuS^b-g-i^O^fflfttt, -jfe^ (III) X'fr^^tl^it'^mzi^LX^^ 

v^Am<Dmm^m^j:t't>mtLxmif(btib. ^tc-^^ (id r-^^tT^-s-fi:^*^ 

V^=(Omm\YS<\\Lim. T- h^t Ko7 7>> j^^^^/W^J^/l-AT^ K. v'^f^/W;^/!/ 
ir^^'yYfl^ir^mihh.. ^ t < ftv?^ 9^;u*/i-AT 5 K;5^*ff bti-S. Sit^iSg 

Km\^^z}it^X'^^f)K •iL>m\^mz.mm. mmvtzmz.mytRm\m\.xi,^\\ 
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cF ^{3. ±EM-iafc*3V>T, WO 0058287 iLBM<0:^mzmtX . 

(iSjfeB) W09 7 2 5 3 1 1 joiOTOO 1 0 4 0 9 2iLmt^(o:^mKmcx. 
m-XSi:tT. (II) T-^^HS^b-^J^ir-^iC (IV) 



(-CHOR8-CH2-NHW-) fT^o UX, 7jcKSO{!^li» 

32&OMfeAlJ:Mtfciil9T'$>5,- R" *50R9T-fe^:^-g-O7K®^Sc7:)miSR' 
{cov^T'bt^I^^iCDM^£A(ctB«JL;tiil9T•fo^„ — 3<^7K^gc^t^^gR«}co 

M;:x5-/uT^ V, iy^ y:/n tVu^^^^UT? >^j^i:';i5^y<i: LT^ff^tbS. i/c- 
®^ (II) X'7ik:^ti:5it'^mtm(D^^mXh^XhM^^^:Ltii^Xt. iomt^i^ 



OR' 
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^ ^f::. -esi^jl-woa 7 2 5 3 1 1*3J;OTOO 1 0 4 0 9 2 ^c|^^$t^,TV^6^ 

xh. (I) (oyt^^^i^i^t-^m^T^-r^zti^x^^o 

(III) T'^^ti^^-fb^i^tt^^T-fe!?, ■9?ijKLfi'WO,9 7 2 5 3 1 1 
f±5:M (J. Med. Chem. , Vol.10, p462 (1966)) lC|B«©;fer^i{;i J: U -^^T't 5. * 
tc. -^it (IV) T'^$ix5{k-a-#l«^^T-fc?). '^iJ^tt'WOg 7 2 5 3 lUcfE^ 

-^^ (II) T♦^^^$i^5^t;^tlf4^ -^S; (I) T♦^f^$^^5^t;-g•^fe•g•^©m 

MT'fc5„ (II) X'7r^^ti^^t^!\^(DmmWi^UT\^m^-t^o 



1". ] X^yr^^fi^it^^t. -^^ (VI) 
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(DKjt^iz^-t^bztt^X'^^, L'(omtvx\tMmm^. ^mw.'^t.tcit^'^mm 

(VI) T-^$ix5^k-g-«^(^^^l:fi. -^^ (V) X'^^ti^it-^i^izMLxm 
Mii-r^r i^ST'tS. 1-/jrb-t>, -/Jg^ (V) 
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5. ] T'^$tL5<b^*l?i:. -fS:^ (VI) 
HNv^L^ (VI) 

(VI) X'7^^ti^it^m(DMm\t. (Y) T'^^tl-S-fL-^J^fC 

5. Kft^izm^^'^foti^mutvxitmti'^. ^^^-/k jc^/-^^^ -rvT'ntvu 

t < It 0 'C- 3 0 'C<OfSi(D^^X\ 10^-^2 A ^rplOW 

(Mfec) Ytm-R'xhh-^^ (II) T'.T^^n5^k-g-ifef4£tTcD:3^«fe{::i^^it 
1r^Z.tt^X'^^. tf^t>h. ^-xmiLT. -IS^ (V) 
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] r-^^ns^k^tjt, -^^ (Yii) 

HN^CHO W 

oVNXIi-^jES: (I) OM&AX-ji&'<yS:ii!3X-fe5. ^-xmT'ffiV^e)tu5-/|g5S: (V 
II) 'V7ri^ii?>it:ki^<D^MM\t. (V) r-^$tt5-(b^ifeJw*tLT^^;u~ 

l ." 5{|f^;l'T*$)5. ^ffl^tbSilTC^jO^SJi: LTH, Tk^^k hVT± h^'y^^'^m 

SJ^?^f1^ii5ffiVN^tt5;5\ '<>'i^;U;t^i^;t;>'VxK=yi'^, ejfeSSr^i-5'<:^':^;u;i- 

Yf)^:^^^ymt.t:.\-m'^X'hh-i&.^ (II) -cvT^$;fis^i:-a-ife©Mittts (t 
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roxler^. Helv. Chim. Acta., Vol.51, pl616, 1968) JC|Sii$tvCV^'5^^<^;^S . 



-t-?iCi^t>> X = NH. Y = 0. R = = H, R^ = HT'fc5^b^!fe«:iCm (Sheppard 
^j. J. Med. Chem. , Vol.37, p2011. 1994) {CE«<^:^i£(C J; tj ^j^t-# -5. ^T. 
IrI^{w:x = NH. Y = 0. RS = CH3, R« = HT*fc5{k^i^tt:S:ig)t (Itoe>. J. 
Am. Chem. Soc. , Vol.117, pl485, 1995) {CfBtfeO^fe. X = NH, Y = 0, = 
CH3, R^ = C}l3Xh^it'tmtX^^ (Ockenden?>, J. Chem. Soc. p3175, 1957) 
{wtB«c©;^fe. X=NH, Y = 6, R5 = H. R « = C H 3*5 iU^X = O, R5 = H, 
R^ = CH3T'fc5'fk-^!^l4S:K (Baxter Pj. Aust. J. Chem., Vol.27, p2605, 1974) 
X = NH, Y = 0, R' = H. R^ = y a^^/\^Xh^it^mt.V-{ 
DE2612057(C|E^O*S, X = NH, Y = 0, R5= y :^=^ju, R«=HT'fc^ 
-fk-a-i^lilfiCM (Morton^, J. Biol. Chem., Vol.179, p259, 1949) tCE^O^i*. 
X = NH, Y = 0, R5= 7ic::i/W R ^ = 7 ai^/UT'fc^-ftS^tlttXg^ (Teuberib, 
Chem. Ber. . Vol.91, p2089, 1958) {^f5icO:^fe, X = 0, Y = 0, R = = H, R« 
= HT'fc5{b-^t/{i:S:S^ (Foster^, J. Chem. Soc, p2254, 1948) (C|B«(^;^S, 
X = 0, Y = 0. R5 = CH3, R^ = HX'hi>it'^m\tXm. (Hennings^, Tetrahed 



-m^ (V) 
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ronLett. , Vol.38, p6379, 1997) \:itS.1&(0:)j^. X = 0, Y = 0. R' = CH3, R 
^ = CH^X^h^it^mtXM, (Bisagnib, Bull. Soc. Chim. Fr. . p925. 1962) \Z 

ti^<D:}fm. x=o, Y=o, r5=h, r^=^-< 'y'^^t'juvh^it^mtxn. (k 

awaseb. Bull. Chein. Soc. Japan, Vol.35, pl624, 1962) \Ztd.^<D:^i^. X = 0, 

Y = 0, R^ = H, R^-=7^^/\^Vh^it^mtXm (Deschainpsf>, Tetrahedron 
Lett., pll09, 1979) izU^O:)^^. X = 0, Y = 0, R^= 7*=;^, R« = H. 
X = 0, Y = 0, R8= R« = CH3, X = S, Y = 0, R« = CH3. R« 
= Hj3j:t>'x = S, Y = 0. R5=CH3, R« = CH3T'fcS{k-a-'^l«M (Royert>, 
Bull. Soc. Chim. Fr. .p942, 1961) iztimo:)^^. X = 0, Y = 0, R^= 73:- 
yl', R^ = y:ri-Jl^Vh^it^!^\tX1lk (Hishmat^, Indian J. Chen., Vol.13, p4 
79, 1975) iZ.mWi(D:^m. X=S. Y = 0. R' = H, R« = HX'fc5<k'S-%HXit (P 
erold^, Chem. Ber. . Vol.92, p293, 1959) \ZtS.MO:^m. X=S. Y = 0, R« = 

H, R'^^x-zbTfeS-fb-a-^fiXS^ (FriesP), Justus Liebigs Ann. Chem. , Vo 

I. 527, p83, 1937) \zUm<D:)ym. X = S, Y = 0, R^= ^ac^/W R« = 7x- 
/I'T-foS^b-a-ifettlSCil^ (Marcuzziib, Synthesis, p451, 1976) , X = CH2, Y = 0, 
R^= C2H5. R^ = 7:t=/UT'fc5{k^W^:S:iS^.(Ansteadt>, J. Org. Chem., Vo 
1.54, P1485. 1989) iZ.tS.Mi.<0:^m. X = CH2, Y = 0. R^= 7x=/w. R« = 7 
sL^/UVhZit^m-tXW^ (Anstead^. J. Med. Chem., Vol.31, pl316, 1988) {' 
UMi<D:)jm. X = NH. Y = NH. R5=H. R^ = HVhi>it^mitXm (Yeeb. J. 

Med. Chem.. Vol.33, p2437, 1990) {wISi^cD::^}^, . X = NH, Y = NH. R^ = C 
H3, R^ = CU3X^h^it'^mtXM, (Brown^, J. Am. Chem. Soc, Vol.74, p393 
4, 1952) {ZUM<0:)fm. X = NH, Y = NH, R5 = 73i=:yU, R^^CH^X'h^it 
•^tlUXM (Borshe^). Chem. Ber., Vol.42, p611, 1909) X = NH, 

Y = NH, RS = 73in;i., r6= y =^-;VVh^it-^!^\tXm (Kinsley^, J. Ch 
em. Soc. pi, 1958) {zmW.<D^-&. X = 0, Y = NH, R^ = H, R^ = HXh^it 
-8-^ft:S:i^ (Gansser^. Helv. Chim. Acta., Vol.37. p437, 1954) *lEic<^:*rj*, 
X = 0, Y = NH, R5 = CH3, R^ = CH3X'hi>it^miy:W^ (Kawase^, Bull. 

Chem. Soc. Japan, Vol.44, p749, 1071) X = 0, Y = NH, R^ = 

H, R^^yoi^/VXh^it'^mtXm (AngeloniP), Ann. Chim., Vol.55. pl028, 

16 
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1965) \Z.mi(0^^. X = S, Y = NH, R^ = U, R^^'HX'h^it^mtXW^ (H 
ansch^. J. Org. Chem. , Vol.21, p265, 1956) {C|5^0>^S, X=CH2, Y=N 
H. R5. = H, R^ = yiX'h^^t^mtXW^ milerib. J. Org. Chem., Vol.45, p5 
312, 1980) (ClBfc©;^)*. X = CH2, Y = NH, R = = CH3, R« = CH3T-fe5 
^k'&^liiJCife (Miller Chem. Ber. , Vol.23, pl885, 1890) {dfS^O^^i*, X = 
CH2. Y=NH. R5 = CH3. R«= (4-OCH3) ^a.^^/l^T^S^b'g-JfettlScDt 

(Allen^, J. Chem. Soc. , pl045, 1960) X = NH, Y = 0, R = = 

CH3, R«= (4-OCH3) 7:^=^;\^ioXXJ^X = m, Y = 0, R = = CH3, R« 
= (3-OCH3) 7a.-/W-C'fe5'fb^!^liXi^ (AngererP>, J. Med. Chem., pl43 

9, 1984) izmm<Dijmizx^^^x^^, 
-m^ (I) o^b^i^ji^^^oigtwa^dii, -^ic (I) (owL^m^:^^ j- 
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^?tmit^i^^\i h^z^^-tmn. mm. m^. uf^^v^ m^m. mm. 
^y:rm^(or^xma^^i-iztj!i^xti>. ^<om\zmmm<Dtmo^^i,^ 

*l^«B#fi, *IS<^@3fe«IO^T-fe5 0*@#!^ttljg2 000¥130414# 

(1) ;^3ii^^tfi^|fS7>-<;^ hJX> (FAB-MS) 

(2) m^^^-^\'iry:P%^%iSx7.^if Y,V (LC-MS) 

W*^^lf^®ibT, ^=¥y;^HMicron.assa§^Platforin-LCM«4^«ffi 
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y^ktt^ii/i? (ESI) ft^^ffi) Srffiv^yt. mwi^^-^hmm\t7 7 

tysil RP-18 GP 50-4.6 (§!{p1,#-t25468-96) SrffiVNife. ^m^W=SrUiT(-IEl-. 
^ilt)£ ; 2 m 1 

M;AI^=7K, 0. l%iy/ymmt^ 

B?K=T-feh=hy/K 0. l%(v/v)M"^W 
0^d^e>5^^^T'B?S<Sr5~l 0 0%(v/v)]i:i||;/7 v^^:^ h 

(3) \>ymmn.^^M CH-nmr) :^-<^ h/u 

7l^SVarian^tMGemini-300S^^Mm^n|S^S^fflV^^:^|lJ^U/Co l^^^iPttT h y 
^^;^i/7>^ffiV^y^:o >^ =: j^/i^v'^ Ki 6 fit (ppm) T*77^tfc. M-'-^'i? 
-:yttiJj^T(^^!lOip(-Pf&^IBL.fc. s :-mm. d : ZlMil^^ t : qua 
r t e t : Efij^. quintet : jEfi«|, m : #1:^. d d : — fi-fii^, d 

t : -mnmin. b r s : 

(4) ^iii:'!:^-^ (TLC) 

ygMerckltMTLCT'U- h (v/y^y/USO Fzs^^ Mb°p#-§-1,05715) 

(5) M»^5'o-7^^/77^- 
v' U -i; -{^/l/* 7 A ^ 7 i 5 ?tMtt , hV SMerckttM y * -/^U 6 0 ^ffi V ^, 

7 Simian. B5f;SYMCttM;i7 7A (YMC CombiPrep ODS-A CCAASO 
5-0520WT) SrfflVN, 7K-T-feh=hy/U (0. 1 %(v/v)g^M^^) ^7i^:^>h^ 

g^ii ; 2 0 m 1 /j^ 

mm ; A?^=7K, 0. 1 %(v/v) h V yji^tx2^mt^ 

Bm=r±h=-h])/^. 0. l%(v/v) h y 7/l';^-n§^®?'^W 
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DMSO ; K 
THF -.T-hytVayyy 
DMF ; i^/f-jUTts/X^AT?. K 

y\-^^^^<Duw,-^i^x^^^xWihbh\mmir^o 

N- (3-:/n^7'ir^/i-7 3i=/U) ^ >';^y^*^^T $ K (Larsen??, J. Med. 
Chem. , Vol.9, pp88-97, 1966) 

(PJt:S^rj|#fF^^. #§^¥9-24 9 6 2 3) • 

N- (5 -7'D^r-fe5^/i>- 2 n 0 yw) ^ ^-T 5 K (B^^cg 

^r^#ff. i^M¥ 9 - 2 4 9 6 2 3 ) 

N- (3 --/o^Tirf^/u- 4 ^ni^/i') ^ ^ -^7.)V7iM^7 ^ V (WO 
9 1/1 2 2 3 6) 

[MMm 1 ] 

2- (2. 3->?;>«^;U-lH-^:^K->'i'-6-^/V:t:3rv') ;w<%:ym 

2, S-v^^f'yl'-e-p* h^'>-lH— f ^-K-ZU (0ckendene,O:J^&{wJ; 
fijco J. Chem. Soc. , pp3175-3180, 1957) (2 , 0 g) f y ^-iSMi^ (7. 9 1 

g , hm.'^\.. 200 °ct- 1 5 :j^r«m# u;t. ?&ipm7ic ( 1 0 0 m 1 ) 

?r^JDt. ^n.^'f-jy^ ( 1 0 0 m 1) T^fttb W^IS S^^«l7K^5SM:^ h y A ( l 0 g ) 

6-t Kn^v'-IH— r ^K-zi- (1. 8 6g)^^#;t. 

±tB^b^Jfe ( 2 0 0 m g ) . 9-249623 {::|B«©::&^£{j:^ieoT^J5j4 L 

/t2-yc.«^yu;t7/w^5:/m-<>'i?/i'3^:^x;w (4 8 0mg) ^^-^UW^^)^ 

A (3 4 3mg) ^DMF (2ml) fl^l^L, 8 0*CT' 3l^rp1il#tfc, Sf&^SESr 
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tR (5 0ml) (5 0ml) "^2 [slttffl t/fc. WM^r 

M7kmi-hV'>J^ (5g) -c^iiU m£E™i^Srg*uyt. 
7A^aT B o3J^;^A : ^^y-/l/=9 9:1) {ZLT^tMU ^S-fe 

^fB^O^fS-fb^tl (2 14mg) Sr^/t. 
^H-NMR (DMSO-de) ; 6 (p pm) 1 0. 4 2 (IH, s) , 7. 4 9 
(IH, t. J = 5. 3) , 7. 36-^7. 28 (5H, m) , 7. 20 (IH. d, 
J =8. 4) . 6. 7 4 (IH. d, J=l. 8) . 6. 5 8 (1 H. dd. J =2, 
1, 8. 7) , 5. 04 (2H, s) , 3. 95 (2H. t. J=5. 7) .. 3. 3 
8 (2H. quartet, J=5. 7), 2. 25 (3H, s), 2. 10 (3H, 
d, J=0. 6) 

T L C (i? p p /is/WA : p< / -/u= 99:l).Rf=0. 34 
LC-MS :^ai^PBl4. 6:5^. m/ z = 3 3 7 (M-H) " 

2- (2. 3 -i^^T/\^-lH-y( yh'-^U-6--<jV'^^>') Jc^/wr 5 

mmmiX^m^i.tcit'tm (2 0 2mg) (5m n 1 0% 

''^•yv^'^A^ttj^ (5 0mg) §rJD^, :^^JE(^7Xm*'^#^ET, ^JUT— ifti^js^ L 

yi'T'gfcj^U MBET^)!^LT. *S^^fg;|^o;^|2^ii^i^ (9 5 rag) iSr^^c. 

'H-NMR (DMSO-de)' ; « (p pm) 10. 5 5 ( 1 H, s) , 8. 2 6 
(3H. bs) . 7. 24 (IH. d. J=8. 4) . 6. 81 ( 1 H. d. J = 2. 
4) , 6. 6 5 (IH, dd, J = 2. 1, 8. 7) , 4. 15 (2H, t, J =5. 
1) . 3. 19 (2H, quartet, J =5. 1) , 2. 2 6 (3H, s) , 2. 
1 1 (3H, s) 

LC-MS : mPfPen. 8:$^, m/z = 2 0 5 (MH) 

mm<i 1 ) 

N- (3-T-fef^/U-4-^ o P73i=/U) p< K(D-g-^ 

1- (5-T$/-2-:^nD7:t=;l^) y (Radziejewski e><^:fe-?*t;: i D 
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-g-^. Heterocycles, Vol.26, ppl227-1238, 1987) (4 1 Img) Srh/l'Jii^ (5 
ml) t'])i^y (2 3 5 At 1) ^XXJ^mt?^^>^jV7t^=^jl- {2 2 5 III) 

^IJW^. ^^aiCTS O^W^^tit„ Rj^?i^t^7K (5 0ml) ^M^. mm=^^/\^ (5 

0 0ml) T'ttmt?c. ^mm^im'^m^yi<^mm (somu , isfp:t*^7K (so 
ml) vm^i^ftm. mMmthv^j^ (sg) x-^^lk m&Tmmt:^^u 

Mfe^^B5t^«l2{b-&#J (5 9 5 m g ) Ir^fco 

'H-NMR ( CDC 1 3) ; 6 (p pm) 7. 4 3~7. 3 3 (3H. m) . .7. 
10 (IH, bs) , 3. 05 (3H, s) , 2. 67 (3H, s) 

TLC {n-^^^y :l)Rf=0. 31. 

LC-MS : ^mB#PBl3, 1^>, m/z = 2 4 6 (M-H) ." 

N- (3->^o^T-fe5^/W-4-j5rci ny^i-zw) ;»« ^ y^^./U/Jx^'T 5 KcD-g-^ 
^mnX'W^\^tz.i\:^s^ (SOOmg) =^v^;*-^f-> (5ml) tc^;i^U. t^}^ 

T^^ (7 7^1) <^?STUfCo maiCTlB^fBm^Ufc^. MffiTM^W^U 

ajSSr7K-:^t?/-zV'^t« (1 : 1) KXm.W\^tz. ^EET®j!^U^fe^^5l^©^E 

^k-g-i^ (3 1 2mg) 

'H-NMR ( CDCI3) : 6 (ppm) 7. 46~7. 36 (3H, m) . 6. 

90 (IH, bs) , 4. 52 (2H. s) , 3. 07 (3H, s) 
TLC (n-^^1^>' : g|®f:ii 5^/1^=4 : 1) Rf = 0. 3 1 
LC-MS : j^ffi^fBlS. 5^, m/ z = 3 2 4 (M-H) " 

3-T5/-5--h'3-<://7:iiy>' (Berend^O:^^{;iJ; !9^J5g„ J. Prakt. 

Chem. , Vol.69, p471, 1904) (4 g) ^fyv^^- (4 0ml) M^L5 O'Ctwi!^ 

oife. ^' (1. 9ml) ^1)\^X2^fmW\.. 

7.jVTis^;)^ (1. 7ml) ^M^5 0'CX2mfm.W\.fz. SJf£:JK5r^?£*T-?&iPL, 

tK (2 00ml) ^cj^V^/t^ ^mi.tcm^'mi.U MIETMLN- (3-T-fe5^ 
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jv-b-^Vxi-y ^^y^/v-^yrs YoW^mm (5. 4g) Sr^fcc r 
<0±-A^:!^^ y-jV (40ml) \mmU M.^^ (20g) ^lBk.tc, ^t:>\zWM 
m (2ml) ^m7.tz(Oib. A^fiiMm&\.tc, S^SritiSU ilMm^i^ 
;u (10 0ml) ^n^. tK (10 0ml) -CS Egfej^lrLfco =6"^^<£rM7kM-7 

7^- (iJ7pn*/UA:p{i?y-/W=9 5 : 5) {CT*»ML, glSlb^^l (3. 9 g) 

'H-NMR (DMSO-dg) ; 6 (ppm) 8.27 (IH, b r s) , 6. 9 
6 (IH. m) , 6. 9 3 (IH, m) , 6. 7 1 (IH. m) 
T L C (^ o o TiTsjVJ^ . J -;i'= 10:1) Rf = 0. 55 
FAB-MS, m/z = 2 2 9 (M+H) + 

N- (3-T-fe^/u- 5-;?^ f o73i::^;u) 9 'yT.jvtr^i/T ^Y<r>'^'^ 

(3. 5ml) {;iM?8^-:>-Mi !>A (0. 3 4 g) 5r 3 |ElfC:i>J:^XJn;tfc. 
mAD;45*^TL/cM^7 0°CT-1 O^Fal^UfErngSTh h y A^^^tcjt^Lfc. 
^?£fcM L/c:t^. 3 T-S^# L/t-fb^^fei ( 1 g ) ^« (8ml) tfc^ 

l^$r. «TT'*^o< i?>!)P;tfc. 3 0 :J^rBmja-Cijcg Lit^. 4 0*'CT'3 0^>F«1^# 
llt$Efe<Ov?T/-[>ASI^?^t Lit. m.{m-m (O. 9 5g) (1 0 

ml) \mm\.1iMm^. ^jBTT-, v^T/=!>A:^J^?K=Srt^o< ►JAP^yt. 
»^^?o;fe^, 8 O'CT'3 0^r«11t*^trc. ^jatcMLfcmfCTk (6 0ml) ^*Px., 
(1 0 Om I ) (C-Cttffib/c. (10 0ml) T'3l£li5fe 

^j\^ljyJ^i^ (jJ' p P/^^/^A : p< y->'b= 9 8 : 2) fCT^t^U 

mim%^(omi.\Y.^m (3 5 0mg) 

'H-NMR (DMSO-de) I 5 (P Pm) 7. 7 2 (IH. m) , 7. 6 8 (1 
H, m) , 7. 55 (IH, m) , 3. 13 (3H, s) , 2. 61 (3H, s) 

T L C (i^' n n ;'J^/l-A : ^ ^ y -;l'= 10:l)Rf = 0. 60 

FAB-MS, m/z = 24 9 (M+H) * 
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^nmzx'W^x^tcvc^m (i g) ^mPtt\.xm^\ mmiAhm^ow/^x-m 

Omg) ^mtc, 

'H-NMR (DMSO-dg) ; 5 (ppm) 10. 2i (IH. br) , 7. 8 
.3 (IH, m) . 7. 73 (IH, m) , 7. 60 (IH, m) , 3. 08 (3H. 
s) , 2. 5.7 (3H. s) 
T L C n n ^j^yi,^ . yi ^ y -vw= 10:l)Rf = 0. 86 
FAB-MS. m/z = 2 9 3 (M+H) + 

^nmAX^m\.tz<\L^m (5 0 0mg) (10ml) {C^«?U 5 

O'Ct^^^ofco (0. 11ml) SriDx., 3 O^Ps^^j^Lfemt-Tk (50ml) 
h^m=^'^^^ (5 0ml) ^ilP;t?4ait^c, S^^^c^/H^tK (5 0ml) T-2(H]Sfe 

^^^^W^ia-fb^Jfel (6 0 Omg) ^%tc, 

^H-NMR (DMSO-dg) ;« (ppm) 10. 29 (IH, br), 7. 8 
0 (IH, m) , 7. 7 0 (IH, m) . 7. 5 0 (IH. m) . 4. 9 2 (2H. 
s) , 3. 80 (3H, s) 

TLC (n-^:^f-y : @^^a^^/W=l : 1) Rf = 0. 8 5 

FAB-MS, . m/z = 3 2 8 (M+H) + 

[mm 7) 
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0m\5X'W^Lttit^m (6 5 0mg) ^iii^mntLx^\,\ m^metmm 

^H-NMR (DMSO^dg) ; 6 (p pm) 10. 2 6 (IH, b r) . 7. 9 
1 (IH, m) , 7. 7 5 (IH, m) . 7. 6 3 (IH. m) . 4.9 1 (2H, 
s) . 3. 09 (3H, ^s) 

TLC ( n—^^t'^ : §^^3^5";^= 1 : 1) R f = 0. 7 5 

N- [3- [2- [2- (2, S-iz/i-zl^-lH—^yy-jU-e-^Ji^Ti-^'y) 

N- (3-:/ci^T-fef";i'7;c::^/u) yi^l^^jUTt-yr^ K (15mg)\ 
2V^mLfcit^m (3 Img) isXV^h ]) :^i-/i^T^ ^ (7 m D ?rDMF (Im 

1) {c;&p^, Mux'im^mwLtc, JX\'^x7i^mityi-^^m-rhV'>j>^ o. smg) 
03ii?/-/u (imi) M^xsf^r^mnvfc. «^jet^^^®*u 

mt^^T:y=^=.Ti\f. (2. 5%(w/v), 1ml) T-2[n|j5ferf i^BET^gtfc. 

Mfei^fa^^f^^Eik^i^ (4. Smg) S:#fc, . 
LC-MS:^mra2. 2 7^, m/ z = 4 1 8 (M+H) * 
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N-^^/V- [5- [2- [2- (2, S-i^^i'^/U-lH-^ yh'-/\^-6-^;l' 
K (20mg) , MMm2VW^Ltcit^<^ (31mg) joit/ h y ni^/ur 5 v 

(7 m 1) ^DMF (1ml) ^i^X' immmwi^tc, Ik^^X-ykmitts^m 

hye^A (9. 5mg) (1ml) M^AD^> ^^Sl? 5 B#TOi«^ U 

-t. ^JET^^^®*U, ^S£$r^T:^^riT7K (2. 5%(w/v). 1ml) -^2121 

gfci^L, mmT^mi^it, MmyMzxv)nmu N-^'f-ju- [5- [2- [2 

- (2, a-i^^'f-zU-lH— rvK— >'W-6-'l';'V;i-dri/) ^f-/WT$/] -1- 
b Kodrv'^ng^/u] -2— <:/v^;W;^:3e^v/3 ^^'■If y;^;U/^;i^T 5 KM;7;U;tng^ 
m^iie. 5 rag) ro-fk-^t/^DMP (0. 4ml) f;:»L, 10% 

'>_J^f^^^ ( 1 0 m g ) iSrip£, ::^ttBE07K^**;^^^«ETT' 3 ^mtm Ufc, 

(1 5. 3mg) $r#^c„ 

LC-MS : ^ffi^rB^2. 20^, m/z = 434 (M+H) 

(R) -N- [5- [2- [2- (2, 3-i^^5^;W-lH--r y K-/l^-6-'l'/^ 

(XSA) : (R) -N- [5- [2- [2- (2, 3 - v?p< f^yl— 1 H— T :/ K- 
/u- 6 -4 )Vir^y) :^=^jVT $ y ] - 1 - h y aLf-zi/v- y /^;!^dr^^a^5^;^] - 2 - 

^Jfe«aj2T-^^Lyt^b-g"ife (4 7 1mg) i^Tir K~ h yyl' (1 6m 1 ) »A^L. 
rtt(CW09 7 2 5 3 1 l{cE«0:^?*{ItJtoT^^Lfc (R) -N- [5- [2- 

3 - K- 1 - (by y jv-t^'y) - 2 - ^ p d 7 ^ ^ ^/t. 

/W^^^T^ K (9 6 Omg) SUJ;^m:t'y (5 4 Omg) SriO^, 2 0^Fb^M 
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h^y^^-- (^n o7^^/^A/;;{^'/-/^=l 0 0/1-7 5/1) Vf^MLi^ 
Bit^^ (6 9 0mg) Wc. 

•H-NMR .(CDC 1 3) ; 5 (p pm) 0. .5 1~0. 6 0 (6H, in) . 0. 
89 (9H, t. J = 7. 7) , 2. 18 (3H. s) . 2. 32 (3H, s) . 2. 
74-3. .01 (4H. m) . 2. 94 (3H. s) . 3. 48 (IH, s) , 4. 
07 (2H, t. J=5. 1) . 4. 83 (IH. d d , J = 4. 4, 7. 1) , 6. 
67 (IH. dd, J = 2. 2, 8. 5), 6. 77 (IH, d, J = 2. 2), 7. 
12~7. 17 (2H. m), 7. 30 (IH. d. J =8. 6) , 7. 3 7 (IH, 
d, J=8. 3), 7. 64~7. 66 (2H, m) 

FAB-MS. m/z = 5 6 6 (M+H) 
(I^B) : (R) -N- [5- [2- [2- (2, 3 5^/1— 1 H-W :^ K- 

±f2X^AT*©#Lfc^b'8'4^ (6 40mg) ^THF (36ml) rtl, 
{C7^ h7-n-7'5^;UT^^::^!>A7yP;ty K©lmo 1/THF^?^ (7. 5m 
1) Rr^mm (0. 4 3ml) Sr*P^> ^iST- 2^^«1jt^^|iUfc, SJcS:?^^£rg^m^5^/^ 
X'^^^. l&fpaW7KT-3lH]. «&fi]*m7KT'3lHlife#Uyto *«l®5rKitti|lcjET(- 

'^n^Lxmmit^m (3 8img) ^mtc, 

'H-NMR (CD3OD) ; 6 (ppm) 2. 15 (3H, s) , 2. 30 (3H. 
s) , 2. 99 (3H, s) , 3. 16~3. 55 (4H. m) . 4. 30 (2H, 
t, J = 6.1), 5. 04 (IH. dd, J = 2. 9. 10. 3), 6. 72 (1 
H, dd. J=2. 2, 8. 5) . 6. 87 (IH, d. J = 2. 2). 7. 26 (1 
H, d, J = 8. 6), 7. 31 (IH. dd, J=2. 2, 8. 2). 7. 51 (1 
H, d, J =8. 3) , 7. 6 6 (IH, d, J =2. 2) 

FAB-MS, m/z=4 5 2 (M+H) ^ 
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(R) -N- [3- [2- [2- (2. S-v^j^^/l^-lH— f y K-/l'-6-^yl' 

:^®?:^(^'&^ 

(xaA) : (R) -N- [3- [2- [2- (2, 3 f^/l— 1 H--r K- 

^Ml OX^A{rfB^<^:*-fet^t¥v>'e-^Lyt<k-a-^ (2 3 3mg) 
(16ml) tC^jJ^L, ^ixtCl 0%/-^7v^!>A;t;-Pi<->-|})^ (2 2mg) ^*P^. 

r h -C'^IBik-a-i^ ( 2 2 0 m g ) 

?H-NMR (CDCI3) ; 6 (ppm) 0. 5 0~0. 5 9 (6H, m) , 0. 
8 8 (9H, t, J = 7. 7) . 2. 18 (3H, s) , 2. 3 2 (3H. s) . 2. 
77-3. 03 (4H, m) , 2. 94 (3H, s) . 4. 08 (2H, t. J=5. 
1 ) , 4 . 8 5 (1 H. d d . J = 4 . 4 . 7 . 2) , 6 . 7 0 ( 1 H, d d , J = 
2. 0, 8. 5) , 6. 74 (IH. d, J=2. 0) . 7. 15~7. 33 (5H, 
m) , 7 . 6 9 ( 1 H, b r ) 

FAB-MS. m/z = 5 3 2 (M+H) * 

(xmB) : (R) -N- [3- [2- [2- (2, 3 - ^/V- 1 H-^ K- 

±I5XS A T'Si# Ltzit-^m ( 2 2 0 m g ) 1 0 xa B i^tr 

V^M{k#ife (88. 3 m g ) $r#fco 

'H-NMR (CD3OD) ; 5 (ppm) 2. 15 (3H. s) , 2. 30 (3H, 
s) , 2. 94 (3H, s) , 3. 19~3. 53 (4H, m) . 4. 30 (2H, 
t, J=6. 1) , 4. 99~5. 05 (IH, m) , 6. 71 (IH, dd, J = 
2. 2. 8. 5) , 6. 86 (IH. d, J = l. 8) , 7. 18-7. 40 (5H. 
m) 

FAB-MS, m/z = 4 1 8 (M+H) + 
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N-^^/W- (R) - [5- [2- [2- (2, 3-i^/f-jU-lU-y(l^\f-/U- 

(ISA) :N-.^^yU- (R) - [5- [2- [2- (2, 3 - 1 H- 

yu] _2 — s^t>Vu;^^r>'] ^:^•^y;^/^2)^i^T $ K<0^J5fe 
^]iiSf!l2T'^^Lfc^k^tl (3 0 6mg) ^r±V^V))j\^ (10. 4ml) fC^ 

;6>t. ri^^cwo9 7 2 5 3 1 ifwEtS<^;^&(ct^oT-a-^UfcN-^^/u- (r) 

- [5^ [2-3 - K-1- (Ky y /u^^i^) - 2 

^^y] ^y-^yj^/Uyi-^l^T^ K (7 1 5m g) RXJ^mm:>J V ^ (3 5 Img) ^^D 

y yyu;«7 7 ^ p -7 — (^ B p 2f;yi^A/p{ / — /u= 100/'1~75 

/I) T'iHlil!L:^E{b^#l (2 3 7mg) iSr^fc, 
^H-NMR (CDC 1 3) ; h (p pm) 0. 4 9-0. 5 8 (6H, m) , 0 . 
87 (9H, t, J=7. 5) . 2. 18 (3H. s) , 2. 31 (3H. s) , 2. 
50 (3H, d, J = 5. 5), 2. 7 5-3. 0 0 (4H, m). 4. 06 (2H, 
t, J=5. 1), 4. 67 (IH. d. J = 5. 3) , 4. 80-4. 86 (IH. 
m) , 5. 19 (2H. s) . 6. 7 0-6. 73 (2H, m) . 7. 04~7. 1 
2 (IH, m) . 7. 25-7. 5 5 (7H, m) , 7. 77 (IH, br) , 7. 
9 6 ( 1 H, b r ) 

(laB) :N-^5^/U- (R) - [5- [2- [2- (2, 3 - v^^ 1 H- 

^^-K-zw-e— jcf^/ur^y] - 1 - 1 Kn drixai^yi.] - 2-t K 

±l2XSAT*Si#Ufc^k^i^ (2 3 4mg) Sra:^/-7U (15ml) {Cl^d^L^ 

nici 0%^N-7>'e'A;^-;Ky3i5&* (5 0mg) ^^D;t. TK^^ffl^T^faX' 5 ^f.^ 

Jt^tfc. S;&?K$r^i§Uit^iS<^^]^?ri^JET{wW*Ufto S?S?rTHF (13ml) 

{cj$;6^Lin{::x h 7- n A77U;!i-!) K^lmo 1/THF^ 
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m (2. 6 4ml) Rn^m (0. 15ml) SrJDx.. MT'2MJt#t^c. RJt 

M<lr^j§m®iiLT^ia^b^#l ( 1 0 2 m g) ^ntc^ 

'H-NMR (DMSO-dg) ; 5 (p pm) 2. 10 (3H, s) , 2, 2 5 (3 
H, s) , 2. 39 (3H, s) , 3. 00~3. 50 (4H, m) , 4. 18~4. 
25 (2H. m) , 4. 88~4. 95 (IH. m) . 6. 15 (IH. br) . 6. 
.60 — 6. 68 (IH, m), 6. 78~6. 90 (2H, m). 7. 01~7. 0 
4 (IH. m) , 7. 2 1~7. 2 4 (IH. m) , 7. 4 3-- 7. 6 7 (IH, m) , 
7. 68-7. 70 (IH, m) , 10. 48 (IH, s) 
FAB-MS. m/'z = 4 3 4 (M+H) + 

(R) -N- [3- [2- [2- (3-.;^5'/U-2-7 3i=/U- IH— r >'K'-/l'- 

(XgA) : 6-t KP^C^-3-^^yu-2-:7Di^/U-l-H— r^K-/K^^;5!S 
(x S 7-^ > (Tetrahedron) , 4 1 1 9 8 5¥s 4 6 1 5H) 
m<^:^&{tt$VN#^Lfc6-^ h^v'-3-7'f"yl'-2-7a=/^- IH-^i^K 
(5. OOg) t^^V i^l^mm^ {I I. 5 6 g) ^1 8 0'"CT*l^ra4 0^^r«^ 

jVjjyd^^ x2^Y^yy^-X'^^\.^mt'tm (4. 5 0 g) 

^H-NMR (DMSO-dfi) : h (ppm) 2. 36 (3H, s). 6. 54 (1 

H, dd, J = 2. 2, 8. 5) , 6. 73 (IH, d, J = 2. 2) , 7. 25- 

7. 32.(2H. m), 7. 46 (2H, t, J = 7. 7), 7. 58~7. 64 (2 

H, m), 8. 95 (IH, s). 10. 74 (IH, br) 

(XSB) : 6 - [2- {-ii—<:^i/jV:ir^P'tij\^^-=-;\^) 7$/aih:3rv'] - 3- 
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^ f-/!/- 2 - 7 3: 1 H V K-yV/©^^^ 

±lBXSA-C^#Lfc<k^i^ (2. Og) SrN, N-v^pf f^yi/Tir K (2 5 
ml) \zm^U 4 9 6 2 3 H|Bmo;^?fe«-:>T-a-^ tfcN- 

^y vf/i-;^-^'>;t?;w^^/i'- 2 ^-J-f^/i-T 5 y (2 . 9 5 g) STO^* JJ ^7 
A (2. 4 7g) ^r^lJD^, ZO'CT'IS. Sl^P^mj^lit^^Co Slt.iK(::7KSr*PxL3:— r 

SSri'll ^y/l'*^ o-r h^77xf ~ (^ao*yWA/y^'/— /U=9 9/1) 
T'ML^IS^b^tl (2. Og) mtCo 

>H-NMR (DMSO-d e) ;6 (ppm) 2. 38 (3H, s), 3. 41 (2 
H. m), 4. 01 (2H, t, J=5. 5), 5. 05 (2H. s). 6. 67 (1 
H, dd, J=2. 2, 8. 5) . 6. 84 (IH, d, J = 2. 2) . 7. 28~ 

7. 5 2 (9H, m) . 7. 6 1-7. 65 (2H, m) . 10. 97 (IH, b r) 
(XgG) : 6- (2-T^y3:hdfv') - 3 2 1 H— T :^ 

±IEXmB T'^# Vtcit^!^ { 2 . 0 g ) <^ 3 0 %^<li:<j<m^g^M^IK ( 2 5 m 1 ) 

it^!^ (1. 0 6 g) ^#rc. 

'H-NMR (DMSO-dg) ; 6 (ppm) 2. 39 (3H, s) , 3. 25 (2 
H, m) , 4. 18 (2H, t, J = 5. 5) , 6. 75 (IH, dd, J=2. 2, 

8. 5) , 6. 91 (IH. d. J=2. 2) , 7. 25~7. 68 (6H. m) , 
8. 05 (2H, br) , 11. 05 (IH, br) 

(XmD) : (R) -N- [3- [2- [2- (3 f^/U'- 2 - 1 H- 

^ > K— /v-6-'l'7i';*-^i^) oi^/VT^y] - 1 - h ]) ^T/^i^ ]) /^^^i^^i^f- 
±iexaCT-Sl#bfc:{b-a-'^ (4 0 0rag) -^N, N->?^ f-^UTir h T ^ K (5 
ml) {zm^^^L. ZtiiZ (R) -N- [3- (2-3-K-l-h!):t^/Wv'l)/l':t 
ari/:tf-/u) 7 ^ >T 5 K (7 5 2mg) St/v^^ y 7°o tVu^^ 

^/i-T5 > (6 4 Omg) ^MX. 7 0''CT'2 OBtr^l^^L^Co SJ^?SiSr7KX'i^Jg'? t 
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9/1-9 5/5) xmrnvmrnt^i^ (i lomg) mtz, 

'H-NMR (DMSO-dg) ; 8 (ppm) 0. 47~0. 5 6 (6H. m) , 
0. 85 (9H, t, J=8. 2), 2. 38 (3H, s) , 2. 65~2. 79 (2 
H, m) , 2. 86~2. 98 (2H. m) . 2. 94 (3H. s) , 4. 00~4. 
0 6 (2H, m) . 4. 7 6-4. 8 0 (IH, m) , 6. 6 5 (IH. d d. J = 
2. 2. 8. 5) . 6. 83 (IH, d, J=2. 2) . 7. 03-7. 15 (2H. 
m) , 7. 25-7. 3 5 (4H, m) . 7. 39 (IH, d, J=8. 5) , 7. 
49 (2H, t, J=7. 7) , 7. 6 0-7. 6 4 (2H, m) , 9. 74 (IH, 
b r ) , 10. 9 5 (IH, b r) 

(XgE) : (R) -N- [3- [2- [2- (3 - ^ ^/U- 2 - 7 1 H- 

±fEX^D-r'Sl^tfc{k^i^ (l lOmg) $rTHF ( 1 m 1 ) (v:^;<»^ U 
r h7-n-:/f^;UT^^^--'>A7/W;ty K (IMTHFJt^, 3 7 0 m 1 ) SU'tt 
^ (2 1 M 1) 5r*P^. MT'4 0tTO^|iU/Co SfS^S^iSrPTLC (^na^J^yUA/ 
>i5'y-;i.= 4/l) T-^MLfc. ^ie>tufcM$!j2^Sr:t-x^H^»U:iix{C0. 

(3 3. 9mg) " 

'H-NMR (DMSO-dg) ;6 (ppm) 2. 39(3 H. s). 3. 00(3 
H, s) , 3. 0 2-3. 16 (2H, m) , 3. 2 2-3. 34 (2H, m) . 4. 
3 0-4. 3 6 (2H, m) , 4. 9 6-5. 04 (IH, m) , 6. 25 (IH, 
b r) , 6. 75 (IH, d d, J=2. 2, 8. 5) . 6. 91 (IH, d. J = 
2. 2) , 7. 11-7. 18 (2H, m) , 7. 3 0-7. 5 3 (6H, m) , 7. 
.6 1-7. 6 7 (2H, ra) , 8. 9 0 (IH, br) , 9. 0 9 (IH, br) , 
9. 8 5 (IH, s) , 11. 0 6 (IH, b r) 
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(R) -N- [3- [2- [2- (2. 3-i^7ai^;u-lH— ri^K-/W-6-^ 

(ISA) : 6- (2-T5 /xhdri/) -2, 3 1 H— < ^ K-/^ 

« yif^ir<Y ( J . C h e m. S o c . ) , 

1 9 5 7¥, 5 0 9 7H) tC|2^©:^fe{ct^oT'g-^feU;fe6 - 1 Kp =5^i^- 2 . 3-. 
.i^7 3.=/l— IH— f^K-^u (2. 5 0g) ^N, N-i;yf^yUT-fe hT$ K (2 
0ml) {^^*vt, - j^{;lW0 9 7 2 5 3 1 1 {^E«tO;^fe{;itt§oT-a-^UfcN— < 
:^i^/Uii-:3E^v';«77i.:1f=/i,-2-:/a^aif-/i.T5 ^ (2, 9 3 g) j^U'Mif;^ 
(2. 4 2g) $riP;t. 7 0'"CT-14. SmmWVfc^ ^JtM^7KX'^3^Lmm^ 

T*2[H]^S?LX, n^T^jvyrT^mt^m (9 0 0mg) Sr#fc. Zih^ZO%^ 

iti\fimmmmm domi) \z.m^\.. mt^x-i^frnmi^ti. 

(1 0 Om 1) ^M^. ii^tfcW^Jii§Lfc„ mM\.tci\L^m^mm=^TM:Lm 

;ii^tfc>bcD^iafpaw7k. m'^±m^xmwL%mk. mu^mm.Tk:L^^\^x^u 

{C^m (6 3 Omg) $r^ffc. 

>H-NMR (DMSO-de) : « (ppm) 1. .9 9 (2H, b r) . 2. 92 
(2H. t. J = 5. 8) . 3. 96 (2H. t. J = 5. 8) . 6. 72 (IH. 
dd, J=2. 2. 8. 5) . 6. 92 (IH, d, J=2. 2) , 7. 24-7. 

4 3 (1 IH. m) , 11. 3 6 (IH, b r) 

(ISB) : (R) -N- [3- [2- [2- (2. 3 - v^7 1 H->f K 

±fSlSAT'5i#Ufc<[:^J^ (3 2 8mg) ^N, N- ^;^T-t: h T 5 K (3. 

5 ml) fzi^^S^L. iti(CW09 7 2 5 3 1 l{cE«0:>^a}::lii:TB^^tfc (R) 
-N- [3- (2-3- K- 1 - M)ai5^/uv'y/i.;i-d^->jcg^yw) ^air^^u] 

;^yU/1s^-T5 K (5 9 2mg) 2S^tJ^v/V V tVi^a:^;UT 5 ^ (5 0 4mg) Sr*D 
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^n-7h^77-f- p o7}xyUA/^^y-/i/= 1 00/0-9 9/1) T')ffML' 
W^b-g-ife (2 5 7. 8mg) ^mz, 

'H-NMR (DMSO-dfi) ; S (ppm) 0. 47~0. 56 (6H, m) , 
0. 8 5 (9H, t, J=7. 7), 2. 66~2. 81 (2H. m), 2. 86~ 

2. 9 8 (2H, m) . 2. 9 4 (3H, s),4. 02~4. 10(2H, m). 
4. 76~4. 81 (IH, m) . 6. 69 (IH, dd. J = l, 9, 7. 9) , 

6. 91 (IH, d, J=l. 9) , 7. 10 (2H. dd, J = l. 9, 7. 9) , 

7. 24-7. 4 4 (1 4H. m) , 9. 70 (IH, br) , 11.35 (IH, 
br) 

(xmC) : (R) -N- [3- [2- [2- (2, 3 -v?7ai^/U- 1 H-^ ^ K 
-/U- 6 — f;U^^iy) =^f-/l-rS.y] - 1 -t KD=^i^3i5^/i^] ;^ y 

±fBlSBT-Sl#tfc'fb^<^ (2 18mg) ^THF (2ml) ZtHZ 
'rh7-n-:f^jl^Ty't=^^Ay/l^:ir]) K (IMTHF^^, 6 6 5 m 1) RXfWf 

m (3 8 m 1) ^Mx.. ^UX'.l 0 S^rmWLfc, KJtmi:P TLC (Preparativ 
e TLC, Mercktti^) (i)^ d ptJ^/WA/i 0 ^^-TtK^W^ ^ / -/V= 5/ 1 ) 

(3. 0ml) ^m?LmW\.tc, mm^mEET\:i^^U ag|{c:i-x/v$riP;t^# 
bfc. :ij^tytM^2taf t^i^L-Ci^E^tS^ife (12 5mg) $r#/Co 
'H-NMR (DMSO-de) ; « (ppm) 3. 00 (3H, s) , 3. 04~ 

3. 54 (4H, m) , 4. 32~4. 38 (2H, m) , 4. 99~5. 06 (1 
H, m) , 6. 27 (IH. br) , 6. 79 (IH, dd, J=2. 2, 8. 5) , 
7. 00 (IH, d, J=2. 2) , 7. 12-7. 18 (2H, m) , 7. 26- 
7. 46 (13H, m) , 8. 97 (IH, br) , 9. 20 (IH, br) , 9. 

8 6 (IH, s) , 11. 4 9 (IH, b r) 



mmmi 5) 
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(R) -N- [3- [2-^ [2- (2- t -^f-yw- 3-^^/1^- IH-^yK-yU 

(X^A) : 2 - t 6 - / h^i^-S-Z^jl^-in-^ yV-Ji'(D'^^ 

aH.Tidwell^. J. Am. Chem. Soc. ,116, ppll797-11810,1994) fCfB^(^:^ 
m:im^X'k}SiLtc2-Zfri^-5-;^ h^'yT=^Ul^ a. 0 1 g) . 2. 2-i^ 
^^/l'-3-^^^>' (4 8 0mg, ChemsampcothS^) . g^M^-^ ^ A (2 8. 1 
mg) . xf7-n-y^;UTy^-'?A^oy K (1. 3 9g. mm^KttM) . 

(3. 45g) isiU^hy 7s-/i^;i^;^7^y (65. 6mg) $:N, 
N-v'p'^/i/T-fehT^ K (5 0ml) {c^d^L 1 0 0'C-e2 O^PB^m^^U^Co SfS 

i^L. ^<^mMiETl^^^^®*t/t„ u-7h^yy^- 
i-^^•f>/ml^^'^^l^=5yl) X'2]3immLmmit'^!^ (20 2mg) ^#yc„ 

'H-NMR (CDCI3) ; 6 (ppm) 1. 38 (9H. s) , 2. 27 (3H, 
s) , 3. 72 (3H. s) , 6. 57 (IJ, d d, 3=2. 2, 8. 5) . 6. 
.78 (IH, d, J=2. 2) , 7. 23 (IH. d, J=8. 5) , 10. 19 (1 
H. b r) 

(imB) : 2 - t -^f-/v— 6-t Ka^i^-3-7<5'/W- IH-'T ^-K-y^c^-a- 
±|2XgA-C-©#L/b^b^J^ (2 0 0mg) (5ml) {C^^^ 

(5ml) ^?®TL#5*lw^ifi{J:MU<j:;65P,2^r«gjti^U^o^)^?K^^k?&U S^t 
<Jt^*L7;i:;}5^7K (10ml) ?r?iTU/h. Wa;i>^Mt, 7K^?r§^m:^^yi-T'tt 

x^/P=5/l~4/l) lcJ:t)filll!LM{b'g-t; (17 0mg) 

•H-NMR (CDCI3) ; h (ppm) 1. 43 (9H, s) , 2. 35 (3H, 

s) , 4. 62 (IH, br) , 6. 63 (IH, dd, J = 2. 2, 8. 5) , 6. 

75 (IH. d, J=2. 2) , 7. 31 (IH, d, J=8. 5) , 7. 67 (1 
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H. b r) 

(ISC) : (R) -2- [N' —<yi?j]^-N' - [2- (2-t-y^;V-3- 
?^f-j}^-lH~^/^V~/U-6-^M^'y) i^/u] T$/] -1- [3- (N- 

WOO 1 0 4 0 9 2{^IE$fe©:;^fe{Ctt^oT^^Lfc (R) - 2- [N' --<yi^j\. 
-N' - (2-t Ko=3rv-i5^yu) 7^y] -i_ [3_ (N-'Oi^yU-N-;?'^ 
/u;^/i'^>^;U7$y) (17 3mg) h V y ^^jv^^T^y ^ 

> (10 3mg) ^IftTKi^^b^f^Ui^ (5m i) fr^^^U- 2 O'CT-jtl^Lfc. rii 
tCN-T/n^j^jJ^iXW? K (6 9. 9mg) Sr-gfljbDKL. 1 Q^mnx^fc. R 
i^>.^^'yVl3^jVijyj^i7u-7 h^^^^"- ('^^ri^://@t^:c^y^= 5/l~3/' 
l) T-mi^L (R) -2- [N' — Svv^yu-N' - ( 2 n ^jL5"yu) T$y] 
-1- [3- (N— ^^v^/U-N-pf^^y'WJ^/V^^/UT^y) 

€^^lfcc ii*>(c:::ti,^r-trh=hyyi. (2. 5m i) {c^;!)^u c:ti.{;i±fBXSBT- 

^#l.fc{k^% (7 9. 8mg) *5j;t>'lN7K^|k-t-by!>A7K^fe? (3 9 2 ^1) 

^77^- (-^:^f-^/§^@5:i:^/i.= 4/l~2/l) T'iftM U^E^k^^^ (13 2. 
2 m g) ^^#fc. 

^H-NMR (CDCI3) ; 6 (ppm) 1. 43 (9H, s) , 2. 36 (3H. 
s) , 2. 55~2. 84 (2H, m) , 2. 86 (3H, s) , 2. 90~3. 1 
4 (2H. m) , 3. 6 7 (IH, d, J = l 3. 5) , 3. 9 3 (IH. d, J = 
13. 5). 4. 06 (2H, t, J = 6. 0). 4. 65 (1 H. dd, J=3. 
3. 10. 1) . 4. 77 (2H, s) . 6. 75 ( 1 H, dd. J=2. 2. 8. 
5) , 6. 8 2 (IH, d, J = 2. 2) . 7. 0 7-7. 3 7 (1 5H. m) , 7. 
8 7 (IH. b r) 

(XSD) : (R) -N- [3- [2- [2- (2 - t ->^g^yU- 3 -7^ 1 H 

±f5lSCT'®j#L/c:^k^Jfe (1 0 Omg) ^rTHF (1ml) t^^y-;i^(l 

ml) (Om^^fc^Ti^L. r4x{C2 0%7Km<li^-«7':^l>A;j!7-^»|J^5^ (5 0%^ 
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igu mmmzTimm^w^\^it. nm\^o. inx^/-;H4^®? (i 6m d 
fa i^^mt^ w t x-mtat-k'^ ( ? e . e m g ) 

^H-NMR (DMSO-dg) ; 5 (ppm) 1. 39 (9H, s) . 2. 28 (3 
H. s) , 3. 00 (3H, s) . 3. 00~3. 30 (2H, m) , 3. 40~3. 
50 (2H, m), 4. 25~4. 29 (2H, m), 4. 98-5.11 (IH. 
m), 6. 20 (IH, br), 6. 66 (IH, dd, J=^2. 2, 8. 5). 6. 
8 4 (IH. d, J=2. 2), 7. 11-7. 18 (2H, m), 7. 26~7. 
38 (3H, m). 8. 91 (IH, br), 9. 15 (IH, br), 9. 85 (1 
H, b r) , 1 0. 2 9 (IH, b r) 

(R) -N- [3- [2- [2- (2-7«^/V— 3-7ac^/U-lH— K-/W- 

(IgA) : 3-:/n-=E— 2-p« h ^rv';!7;W#=7U'- 6 -p< h^'y- IH-^ ^'Y— 

2-;^ h^'>;i7;V;}?:^/U-6-^ h ^i^- 1 H--f K-;i' (1. 0 0 g, T;l' K 
yj'^^ttM) ^T/Wrf^^ffl^T. DMF (5 1. 2ml) imfi^LO'CXm^Vtc, 
r^^^cN-yp^;^:^' v'W $ K (1 . 0 2 g) <DDMF (2 1. 7ml) ^^SfSrS 
Oj^m^ifxmTLtZo 5;S?KS:0''C{ci!^*,2. 5l^r«1iti^Lyt. K;t??KSrJ!K7k{-^ 

^1^^/g^m:^5^;^=4/l~3/l) xmmi-mBit^<^ (7 6 0mg) ^^t^c. 

^H-NMR (CDCI3) ; 6 (ppm) 3. 86 (3H, s) . 3. 97 (3H. 

s) . 6. 79 (IH, d, J=2. 2) , 6. 89 (IH, dd. J=2. 2, 8. 

8), 7. 53 (IH, d, J=8. 8), 8. 87 (IH. br) 

(ISB) 2-/ h^'y^J\^^=-/l^-6-?^ h^v'-3-7x^/u-lH-'i'>'K- 
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JblEXmAT'^^Lyt-fk^i^ (7 0 0mg) <S:h;W3:y (lOml) «*^U w 
si=i/\^jjr^^Wt (1. 4 3g, 7J\^h'Vy'^W . mk*')^M. (6 4 9mg) 
fcJ:t>*T K7^;^ h y 7x=yi'7^X7.f y/^•7v>':>A (0) (2 7 1. 3m i-;;!; 

^tK (5ml) ?:Jp^^C7k (100ml) T'^I^Ufc. «M^^MW7K> tSfP^ 

7 ^ - (-vdf-i^ f^7V= 5 / 1 ~ 2 / 1 ) X'^U UTOik^t) ( 5 6 0 m g ) 

^H-NMR (CDCI3) : b (ppm) 3. 80 (3H, s) , 3. 88 (3H. 
s), 6. 81 (IH. dd, J=2. 2, 8. 5), 6. 85 (IH. d, J=2. 
2) , 7. 35-7. 57 (6H, m) , 8. 82 (IH, b r) 
(I^C) : 2-t Ko=¥i^^f^/W-6-;;< h=ari/- 3 1 H— Y K- 

iteX^BT'^^Lfcik-a-^! (5 6 0mg) ^^tKTHF (2 0ml) iC^d^U 
riT.f^Tk^'fby^'i'AT/U^-l^A (ISImg) ^iDt. 4 0°CT-9 O^^M^t 

og) 

'H-NMR (CDCI3) ; B (ppm) 1. 90 (IH. t, J = 5. 8) , 3. 
86 (3H, s) , 4, 88 (2H, d, J = 5. 8) , 6. 81 (IH, dd, J 
= 2. 2, 8. 5) , 6. 87 (IH, d, J = 2. 2) , 7. 29~7. 36 (1 
H, m) , 7. 42~7. 48 .(4H, m) , 7. 58 (IH, d, J=8. 5) , 
8. 4 0 (IH, b r) 

(XSD) : 2-;<^7U-6-p< h^'>-3-7 3:=;V-lH-^y K-^'l'O^^ 
±15X^0 T'5i#Lfc-fk-a-^ (2 5 3. 3 m g) ^E7kv?^^1^^/ (12ml) 
?^;6^L. ::tL(::;1<^{l:!; f-'::7ATyu5;-!>A (3 7 9mg) ^^JP;i. 10 0''C-e4 7 

W (10 Oral) &^Px., x-T^yUT'ttttJUfc. ^ai^^SfPtfelfcKT-i^Mf-^ 
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>'/|^^i^yi.= 5 / 1 - 1 / 1 ) T'ltM U^IB^b-^tl. ( 1 4 6 m g ) mit, 

»H-NMR (CDCI3) ; 6 (ppm) 2. 48 (3H. s) , 3. 86 (3H, 
s) . 6. 78 (IH. dd, J = 2. 2, 8. 5), 6. 85 (IH, d, J = 2. 
2) . 7. 26~7. 32 (IH. m) , 7. 42~7. 55 (5H. m) , 7. 8 
1 (IH, b r) 

(xmE) : 6-t Ko=^i^-2-^5^/W-3-73c=/i'-lH-^>K-/K^'^^ 
ifBXmDT-TOUfcfk^^j (14 6mg) i:Tju=fy^m^T. ISL7i<i^{t>^^U 
V (5m 1) {rL^LO'CT'^^^^LfCo :::KtwH:^^b7}^^?^0 1 Mig-fk/ f-^i^^?^ 
(2ml) ?rJD^, #>!rtc^ja{c||U/jt*5^3. SNFF^m^^U^to S;&?^$r7k?^b7k 

(2 0m l) ^(^o< D?®TLfc„ mm^i'^i^vmttii.^wtm'kma^^Ti^X'm^L 

^•b- ://g^^i^/l.= 5 / 1 - 3 / 1 ) T')»M t:^iB^b^2fe ( 1 1 6 m g ) 

'H-NMR (CDCI3) ; 5 (ppm) 2. 4 6 (3H, s) , 4. 7 7 (IH. 
br) . 6. 66 (IH. d d, J = 2. 2. 8. 5) , 6. 79 (IH, d, J = 
2. 2) , 7. 24~7. 32 (IH, m) . 7. 41-7. 51 (5H, m) , 7. 
8 1 (IH, b r) 

(XmF) : (R) -2-{N' -^^i^/l^-N' - [2- (2->^/l'-3-73i 
■=-;i'-lH-^i^K->'W-6-^A^^i^) xf-A] T5y] -1- [3 - (N-^ 

WO 0104092 {ClB^iO:j^&{Ct^o-C^^3cL/c: (R) - 2 - [N' — Ov^/U 

-N' - (2 - 1 K° ^^v'i^/W T5:y3 -1- [3- (N-^^v^yU-N-^f- 

/l.7./Ut^~/U7^ y) 7zi^=^M (2 7 3mg) i h U 7 ai-yUJf:^ 7 ^ 

(1 6 2mg) J:T/l'=f'^^m%rm^mt/^Ul^ (8ml) {^^*>U-2 0-C 

T'^^^Ufe. ;itl{CN-;/n^-;^iJre/W $ K (llOmg) ^r-^d^iP;!, 10^ 

Pa^ifWitfc. SJ5£;^^'>y ;«7y;U;&7A>? h^77^- (^^f-y/g^M^^'^^/^ 

= 5/1-3/1) -C!^MU (R) -2- [N' -'<:/v?/i'-N' - (2-^0^01 

75 y] -1- [3- (N-'<>^^/^-N-^f-;^^;^;^^-;^7 5 y) ^ji^n 

:n^y-/w^#:rco it-b{::rix^T-fe hzi (4ml) {c^jS^t, ii^^::± 
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lexmET'^tfLfc^b-g-tJ (1 1 6mg) *5il>' 1 N7k^{k-t h y !>i=s7K^?^ (5 2 
(2 4 3mg) «r#fc. 

'H-NMR (CDCI3) ; 6 (ppm) 2. 44 (3H, s) , 2. 55-2. 
6 3 ( 1 H, m) , 2 . 7 7 ~ 2 . 8 3 ( 1 H, m) . 2 . 8 7 (3 H. s ) . 2 . 
9 1-2. 99 (IH, m) . 3. 04-3. 12 (IH, m) , 3. 67 (IH. 
d. J=13. 7). 3. 93 (IH. d, J = 13. 7), 4. 06 (2H. d, 
J=6. 3). 4. 65 (IH. dd. J = 3. 3, 9. 9). 4. 77 (2H. s). 

6. 77 (IH. dd. J=2. 2, 8. 5) , 6. 85 (IH. d, J = 2. 2) , 

7. 08-7. 12 (IH, m), 7. 16-7. 34 (15 H. m). 7. 41- 
7.5 4 (4H. m) . 8. 1 0 (IH. b r) 

(X^G) : (R) -N- [3- [2- [2- (2-p<^;U- 3 -7a.n/>- 1 H- 
^^K— /i^-6— Y/J^;^-^^/) aif'/ur^/] - 1 Vvi ^i^^'^M 7 3^=^;^] 

±l5XmFT'^#Lfc<li^tl (13 5mg) ^THF (2m" 1) t^^/-;V{2 
ml) (D^^^jy^tijgyO^L, zti\z2 Q%7m\ty'^y 'y':; J^l3-if-yn% (5 0%-^ 
7kp°p. 6 7. 5mg) ^M^tz, ^F^^TK^a^L^iax-l 9B#PBljt#tyt. 
^Mt, il?SE^®ETJ-^iE?rW*Uyc:. ^jtt^lO. 1 N^i^ y-^H^:^^ (2 0. 

4ml) ^*D;t. M^X' \ 0 ^fm.W'ik\mm^m^\^fz. a^t^^i-x/w-iirip^. 

iffttJ tfc^faSrilig r k X'mtS.it^m (6 9. 1 m g ) 

'H-NMR (DMSO-de) : 5 (ppm) 2. 44 (3H. s) , 3. 00 (3 
H, s) , 3. 0 0-3. 4 8 (4H. m) . 4. 2 7-4. 3 4 (2H. m) . 4. 
9 5-5. 0 2 (IH. m) . 6. 26 (IH. br) . 6. 74 (IH, d d. J 
= 2. 2. 8. 5), 6. 91 (IH. d. J=2. 2). 7. 12-7. 17 (2 
H. m). 7. 23-7. 47 (7H..m). 8. 88 (IH. br). 9. 03 (1. 
H, b r) . 9. 8 5 (IH, b r) . 11. 0 6 (IH, b r) 



immm \ 7 ] 
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(R) -N- [5- [2- [2- {3-y^^jV-2-y:^=^j\^-lU-y(>V-J\^- 
6-^/l/;t:3f'» 3i5^/WT^/] - 1 -t Kodrv'Jif^/i.] - 2 o o 

(XmA) : (R) -N- [5- [2- [2- (3 2 1 H- 

3XSCT'^#Lfc<k^ife (2 6 6mg) %Tirh=hyyW (5ml) \Z 
itKwW0 9 7 2 5 3 1 ltw|5«;0:^?£}cmCT#figtfc (R) -N- [5 
- (2-3- K- 1 - h y Jc-^/i'v'y>'i';t:3ri/jc5^/u) _ 2-^ o o 731— yu] 

K (4 9 Om g) ^l>'i^-f V tVUJ^^^/UT^ (6 4 6mg) $r 
*D;t, 8 0'CT-16. 5^TO#Ufco SJf&fK^7Kl?:?&i|Rtg^iS:t5^yWT-J*tiJLyS:. 

0-7 (:?' o od^/WA/7«:J'/-/U=.9 9/1) T'iftMU^Eib 

^Jfe (9 9mg) >Sr#fc„ 

^H-NMR (CDCI3) ; 6 (ppm) 0. 52~0. 60 (6H, m) , 0. 
89 (9H. t, J = 7. 9) , 2. 43 (3H, s) , 2. 75~2. 91 (2H, 
m) . 2. 95 (3H, s) , 3. 01 (2H, t, J = 5. 2) , 4. 10 (2H, 
t, J=5. 2) . 4. 83 (IH, m) , 6. 77 (IH. dd. J=2. 2, 8. 
5) , 6. 86 (IH, d, J=2. 2) , 7. 15 (IH. dd. J=2. 2, 8. 
5) . 7. 2 9~7. 3 8 (2H. m) . 7. 4 3~7. 5 8 (5H. m) . 7 . 6 
7 (IH, d. J = 2. 2) . 8. 05 (IH. b r) 

(XmB) : (R) -N- [5- [2- [2- (3 f-yU- 2 1 H- 
-OK-yl^-6— </U3t-^v') Jif^/U-T^y] - 1 -k Kndri/ai^/U] -2-:J'P 

±.%^JMAX'ym\^fzit^m (9 9mg) ^rHifefiii 3xmE tmmow^rm^ 

^i5^b^% (5 0mg) ^mtz, 

'H-NMR (DMSO-dfi) ; 6 (ppm) 2. 39 (3H. s) . 3. 06 (3 

H. s) , 3. 04~3. 52 (4H. m) . 4. 29~4. 36 (2H, m) , 5. 

0 0-5. 08 (IH, m) , 6. 36 (IH. m) , 6. 75 (IH. dd. J = 
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2. 2, 8. 5) . 6. 91 (IH, d, J=2. 2) , 7. 28-7. 3 6 (2H, 
m) . 7. 4 3-7. 65 (7H. m) , 8. 96 (IH, b r) . 9. 03 (IH. 
br) , 9. 55 (IH. s) , 11. 05 (IH, s) 

(R) -N- [3- [2- [2- (2, S-x^yi'^yu-<yy7 7^^-6-^ju:tiri^) 

(XSA) : 6- [2- {l^-^>'i?j\^:^^i^iS}/U^=.A) T^/ih^^rv'] -2. 

(v^-^-:>-/u ;t-7' -^r n y iJ' -5^$;^ MJ- (J . He t e r o 
cyclic Chem)3 6#. 1 9 9 9¥, 5 0 9M) i^f&^<D:^miZ^\^^'^0^ 
Lfc6-t Kn3ri>'-2, 3 - i^pt ^/U^:^^^ 7 V (3 2 4mg) i:WO 9 7 2 5 

3 1 nzmMi(o:^mz^^X'^}$.LtcN-^:^i^ji'^^i^^j\^^=u;u- 2 -zfo^ 

:^'^-}V7^:y (5 1 6mg) ^iSWi^iJ ^) ^ 2>. (6 9 Img) d^^HJgfil 1 3 XSB 

^m^fiSf^^m^^iEib^ti (3 9 8mg) ^m^, 

^H-NMR (CDC 1 3) ; 5 (p pm) 2. 10 (3H, s) . 2. 3 3 (3H, 
s), 3. 59 (2H, quartet, J=5. 2), 4. 03 (2H, t, J = 
4. 9), 5. 10 (2H, s). 5. 29 (IH, br), 6. 78 (IH, dd, 
J=2. 2. 8. 2) . 6. 88 (IH, d. J=2. 2) , 7. 23 (IH. d. 
J = 8. 2) , 7. 2 4~7. 3 6 (5H, m) 

(X^B) :6- (2-T5 h=3ri/) -2. 3 - ^;V-<y /7 7 >A{b7K^ 

±I2IS A-e®j?# tfcik^tl ( 3 9 3 m g ) 3 0 %:ft:<k7K^Mi^^^JS? (5ml) 

fc. etmiSr^—7^7WT'i5fe#^$!;^LmS{L^^ (2 5 5mg) ^#fc. 

'H-NMR (DMSO-dg) ; 6 (ppm) 2. 10 (3H, s) . 2. 33 (3 

H. s) . 3. 2 0-3. 3 0 (2H. m) . 4. 17 (2H. t. J=4. 9) . 

6.- 89 (IH. dd. J = 2. 2. 8. 5) . 7. 13 (IH. d, J = 2. 2) , 
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7. 37 (IH. d. J=8. 5), 7. 97 (3H. b r) 
(ISC) : (R) -N- [3- [2- [2- (2, 3 - v^^ ^;W-<y/7 7 6 

±tBXSBT-l^# t;t-fb^t» (143mg) i: WO 9725311 \Z.^W>1jmz. 
2»D-C^^.Lfc (R) -N- iZ- k2-^-Y-\-y^)zsL'^,Wy\) jvir^'ysu^ 
;v) ^^?:/x/l'/^i^7'$ K (2 2 7mg) S.U^v?>r V T'p tVWi^^/UT $ 

y ( 3 2 3 m g ) ^^JS^^j 1 3 I@D t I^I^fClSlC&^fTV^^ISik'a-^^ (38. 9 m 

g) ^ntc, 

'H-NMR (CDCI3) ; 8 (ppm) 0. 50-0. 61 (6H. m) . 0. 
8 8 (9 H, t. J = 7. 9) . 2. 1 1 (3H, s) . 2. 3 4 (3H. s) , 2. 
74-3. 06 (4H. m) , 2. 96 (3H. s) . 4. 08 (2H. t. J = 5. 
2) . 4. 81-4. 86 (IH. m) , 6. .79 (IH, d d. J = 2. 2, 8. 
5) . 6. 90 (IH. d. J=2. 2) . 7. 13-7. 34 (5H. m) 
(ISD) : (R) -N- [3- [2- [2- (2. 3 - i>V ^;W-<y :/7 7 6 

±isxmc-e^#Lfc{k^t» (3 8. 9mg) :b-h^mmi sjlUE tmmizRft^ 

^n^^mmt'^i^ (14. 8mg) $r#fc. 

'H-NMR (DMSO-de) : « (p pm) 2. 10 (3H. s) . 2. 3 4 (3 
H, s) , 3. 00 (3H, s) , 3. 0 0-3. 4 6 (4H, m) , 4. 28-4. 
34 (2Hi m) . 4. 9 2-4. 99 (1 H. m) , 6. 20-6. 24 (IH. 
m) . 6. 89 (IH. dd, J=2. 2, 8. 5), 7. 11-7. 17 (3H, 
m) , 7. 2 9-7. 3 9 (3H, m) , 8. 87 (2H, b r) , 9. 84 (IH. 
s) 

(R) -N- [3- [2- [2- (2, 3-v5p<^;u^>/5=-;*-7x>-6— t'/W;^- 
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(XgA) : 6- [2- {l^-^yi>;i':t^i^:^jU7^=.j\^) T^/Jchdfv'] -2, 

(^^;^*7;^> 1^/^7 7 t:/K = (p h o s p h o r u s, s u l 

fur and Silicon) 153-15 4#, 1 9 9 9^, 3 9 7H) fwlB 
^<^;^^5fe^c:^i^v^•g•^tfc6-k Kf #'>-2, 3 -v^^^/V'<>i/5^:t7x> (35 
6 m g) a:W09 725 3 l H^BWi(OjjmiZ'ii^<^X't^LtcN—<i^i^/U7i-^'y:h 
/U7jf-/i,-2-:/p^ji^/UT$>' (5 16mg) RURB:^ V (6 9 1mg) 

^^hmmmi3xmBtmmi^Rjt^i:n\^^mmt'km osemg) 

'H-NMR (CDCI3) : 8 (ppm) 2. 25 (3H. s) . 2. 43 (3H. 
s), 3. 62 (2H, quartet, J = 5. 2). 4. 07 (2H, t. J = 
4. 9), 5. 11 (2H, s) . 5. 26 (IH, br). 6. 93 (IH. dd. 
3=2. 2, 8. 5). 7. 20 (IH. d. J=2. 2). 7. 2 8-7. 3 8 (5 
H. m) , 7. 4 4 (IH, d, J =8. 5) 
(XSB) :6- (2-7$/xS^v') -2. 3 -i;?;^5^/^^i//f^:^7 3i>:^'fb 

±EimAT'^#Lfc^k-a-^ ( 3 5 6 m g) 1 8 XSB t |ll;m{cSJ:&^ 

n\^^mmt^<^ (2 3 7 m g ) ^#fcc 

'H-NMR (DMSO-dg) ; 6 (ppm) 2.23 (3H. s) , 2. 41 (3 
H, s) , 3. 2 0-3. 3 0 (2H, m) , 4 . 2 1 (2H, t, J=4. 9) . 
7. 0 3 (IH, dd. J =2. 5. 8. 8) , 7. 5 0 (IH. d. J =2. 5) . 
7. 57 (IH. d. J=8. 8) . 7. 97 (3H. br) 
UUC) : (R) -N- [3- [2- [2- (2, 3 -i^^^/^'<y/5^^7:n>' 
±UT.mBX'W^i.tcit^m (1 5 Img) i:W09 7 25 3 1 1 {;:fE«fe{c:;^i*{l 
^^Cr-g-Afetfe (R) -N- [3- (2-3-K-l- h!)3:f-;l.'>i;;l/^ilri/3:f^ 
/U) ><i?>;:^;ud-x^^7^ K (2 2 7mg) 2ilLKv?-r y eA:n^/uT 5 

y (3 2 3mg) 3XSDi:l^«{lSJ^;^m^«f2{b^tl (4 1. 6m 
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g) mtco 

*H-NMR (CDC 1 3) ; 5 (p pm) 0. 5 O-'0 . 5 9 (6 H, m) , 0. 
88 (9H, t, J=7. 7) , 2. 25 (3H. s) , 2. 43 (3H, s) , 2. 
74-3. 05 (4H, m) . 3. 01 (3H, s) , 4. 10 (2H, t, J=5. 
2) . 4. 81-4. 85 (IH. m) , 6. 92 (IH. dd, J=2. 2. 8. 
5) i 7. 13-7. 34 (5H. m) . 7. 44 (IH, d, J = 8. 5) 
(xmo) : (R) -N- [3- [2- [2- (2. 3 -i^^^^/U^^-i/^^^-^a::^ 




±mT.mCX'm%Vtcit'^!^ (4 1. 6mg) 3&^e>^M 1 3 XSE i: l^^t^Si^ 
^n^^^mit^^ (15. 6mg) ^#;/t. 

»H-NMR (DMSO-de) : 6 (p pm) 2. 2 4 (3H. s) . 2. 4 1 (3 
H, s) . 2. 96~3. 48 (4H, m) , 3. 00 (3H, s) , 4. 32-4. 
38 (2H. m) . 4. 92~5. 00 (IH, m) . 6. 21~6. 26 (1 H, 
m) , 7. 03 (IH, dd, J = 2. 2, 8. 5) , 7. 11-7. 17 (2H. 
m) , 7. 29-7. 31 (IH. m) , 7. 35 (IH. t. J = 7. 7) . 7. 
51 (IH. d, J=2. 2) . 7. 57 ( 1 H. d, J=8. 8) , 8. 90 (2 
H. b r) . 9. 8 4 (IH, b r) 

ttc. W09 7 2 5 3 1 l*3j;tJtWO0 1 0 4 09 2\zB^(0^m^^m^\ 
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t hi3 Sf^ljStili, t h /3 3Se-^^P CDNA3 (in vitrogen) 

^fflV^■C^foyS:. t h/5 3ite^fi, *-rj3 3or7-<-7- (K r i e f J. C 
lin. Invest, vol. 91, p344-349 (1 99 3) )T't VfHaJH^ 
millcDNA (j? n-^X'^i^ttM) ^^V^PCR(CJ:D t h 13 3»f>t^#, ^iT'^ 

/3 3iie^^?r#/t. ^(Ornm^ 1 0%!>->J5^j^ifiL?f, 4 0 0 M g/m 1 i^a.^^^v^V' 
(GibcoBRL). 10 OU/m 1 0 0 m g/m 1 ;^ h UT" 

DMSOT'^Ti^tit^, ImM-r y:^5'/^7^^/^:^1^:/^>, lmMT>^=i/U't'>'^ 
^^tr/NAF- 1 2-ei M(>:#f^t, »{wAD;tit. 3 0^J§«^, 
#^•5, IN NaOH^rO. SmlJUPt. 20MtlLfc. IN B^g^SrO. 5m 
1*P^, ^^^^^'L^SrU c AMPE I A^ry K (>{r^ :<^thM) T-cAMP<^:t4 

(%) ^^L/c„ yT'pxl//-;!^}*. RB I (Research Bi 
ochimicals International) lii ^MA VtCo ^ 3 <D^|| 

{i^mi 8 0~2 5 0 g (Dtltt^/i-^ 5/ h;5^?3'L^li^JrMtBL. :^'bmm^^i^mu 
5%C02 /9 5%02 ^^:*';^T'ii^bfc^ U'/;^?g(DAofc§ff'i'?Siif{c-lr5' h 
Ufc. SWtgtt, (B^^m MR-6 0 0 0) 

(H^^m TB-6 11T) $^^V^T^|lJ;t tfCp Hig^e^'^tt, 
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j5 3tt> (Strosberg^. Trends Pharmacol. Sci. , vol. 17,pp373- 

381, 1996„ Strosberg??. Annu. Rev. Pharmacol. Toxicol., vol.37, pp421-450, 1 

997), iES-^i>;^^7'7 h^^-oxmmu.m^no I'o t hjs s^^s^-r-s Kyv;^ 

^ y 5' T ^> h L;t^ :^ {;i t h ^ 3 it^^Sr^A L. t MS 3 ;J5|i|3ai- 

^V^l^^ :^^>h^'>:^^i^^Vtc iltoh Diabetes, Vol.47, ppl464-1471, 19 

V^^WfHxmm^Mi'fM ^m^^^^\t^ Rodbell©::^)* (J. Biol. Chem. , vol. 239, 
PP375-380 , 1964) fC^i^oT, ZO h 7 y^'y :>^=- y ^ ^ :^ X ^ Wi^% S MMSUB 

wjiif^^^L. 4%'>'yjkm7;i--/^ ^'Sr^tf^ U7^x-j) y^-mmt^^My^ 

T. 2x10^ j|iBS/m 1 U, J^y^y h'/^yf-^-yiz 3 0 0 ^11* 

5, r05"^->^M-a'i^<Sr^;5^Lfct$^^3 0 0^1 f oJdxl. Mi 5 U 

imi&Tifmt. 4mf^m^Vtchyy^'y:^=^y^^^:^iZ 10%t Ko^:>'7'n 

Og^fclPO. Im 1 (^fflaT-SPSJ^1-5. 0:^,30^^. im^. 2P#r«^^{ciIiS 
#WJ;t)$gifiLl-5o 

^hy^ (T/uKy <yf-) {::^^L«®^^t:^#)^. i o g ^ t) O . ImlO 

ffls-C'MPS-%--t-5o 0^, 30tj^, 60^. i^r^i 2m^mmM.^mMii^^m- 
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mi^j^='-^wi&(Dm±^'r^o [imi&T{%) = (a-b) / (a-o xioo 

n^<Dif/\^=i'-^m^vh^o ] ^y:^vy\t. ^yp^'j ym^^y h (eia, 
^M«<J;'9Kife.-r5c±fEI^»^#fcjkft(cot,NEFA H At^;^ h y =>- 

^S^tt, LargisPj (Drug Development Research, vol.32, pp69-76, 1994) (D:^ 

mz.vt\^\ oxYMAXv-j^xA i=ivyy<:^^) ^m^^xm^i-^o rro^gtt, 

So 1 2 orj^rs^ (1 5 5K^>'h) ay^t. 9 0:5^ (1 o^-r ^^h) 

S^I^(C*JVNTf4, Largisfj (Drug Development Research,vol. 32, pp69-76, 1994) 

5, -^/c. NagasebO:^i£ (J.Clin. Invest. , vol.97, pp2898-2904, 1996) (CiOU 
CP-l<^^M^Mi^T-§^5. 

h 7 >';=^v?3i = s/ j?-7^>;^{C5t!:^|q<li^j^^3-10mg/kgT-SPS4-L. fig^lr^'J 

^L^ctr^^JI^^Ji o^b-^ffett, 1 5%. MMmi ifk-g-ifeli, i 7%. ^iSMi 
3 ^b-g-i^li, 15%, = y h B -;w{cit'<-C^M^*si«3!)P Ufc r <i: i 0 . ^^PJ^k-^ 

-!fcM) (-1 0 Omg/k gSPS4-L. 8|2Etf^^j(c^t:fyii|^j^)^tL-f, fdic^-fk 

50 



wo 01/83451 PCT/JP01/03S75 



^k-a-tl ED5o(nM) F^Si** (%) 



MMmS'^t"^!^ 8.7 10 0 

mmmAit-t!^ lo 73 

mmmsit^s^ 16 6 2 

^JS^Jl Oit^^ 4.5 7 8 

^JS^J 1 1 {b^ife 4.8 80 

«f!ll 2it-^m 5.3 7 1 

Hife^RIl 3<b-^tJ .14 9 6 

mmmi 7it^!^ 4.4 94 



51 



wo 01/83451 



PCT/JPOl/03575 



1. (I) 




(I) 



2. -M^ (I) 




K4>, RMtTK^li^. *^Si;^c:tt/M3y^^ig^^Sr^L, R^ttNHSOzR'* 
fcliSOzNR-'R'" ^Tjk-r, tctzL. R^\tmm^lf)^h6<DTj\^^jvSt.fc\tN 
R^R^* ^^L. R**5j:t>'R*' «III-T♦^?oTt>S/J^oTV^T'bi<. ^-^r^iSr 
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(2{i) X'hztmmi--s(o\,^-rti:^^zum(Di\:'^!^t.tc\t^<D^o 

5. -^^ (I) fc:*3V>T. YUmmJ^'I-^tcitNR^ {R'\t7Kmm^) X-fe5tf* 

6. it^mK 

N- [3- [2- [2- (2. 3-i^;;<9^;u-lH— < y K--'i^-6— r/i^;d-^v^) 
:^5^;U75y] - 1 - t Kaar->i^/U] 7 a:=^/P] > :/T ^ h\ N-^ 

[5- [2- [2- (2, 3-i^^f^;V-lH— K-;l'-6-^7U;r^-» 

K, N- [5- [2- [2- (2. 3->'^^/u-lH-'f >K->'i'-6--fyu:^^ 
v-) :n^/ur5/] -l- t Ko^i^Jt^^/l'] -2-^on73ir^/U] ^ ^ 
:^Tlh\ N- [5- [2- [2- (2, 3-■^^5"/^- IH— Y 6-^ 

Jif^/UT^y] - 1 - 1 Kn ^f-v'^f^/U] - 2-y/\^:tv y 3i=-;u] 
y;^;^;j-^>T^ K, N- [3-. [2- [2- (3 2 - 7 3i:=:;P- 1 H— T 

^y7./l/*:xT5 K, N-^^/l'- [5- [2- [2- (3-p«^7l'-2-7ni::i/W 
-IH-^y K~^l^-6— Y/W^d-^v') Ko^i/^^^/i.] - 

2-t Kp^v'] -^Vif^-xyi^/jN^-T? K, N- [5- [2- [2- (3-7<^/^- 
2 - 7jt=/p- 1 H-^ K— yi'-e — ^t^^^^ur^ y] - 1 - 1 Kp'=¥ 
v/oif^yU] -2-:J'p 0 731— /l^] ^ ^^/U*: $ K. N- [5- [2- [2- 
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-1-h Ko^'>3:f^;u] -2-yMvy3^=^;u] ^ i^:^jU7t^:^Y ^ V\ N- [3 
- [2- [2- (2-yf-/V'-3-7ai::^;u- IH— ^'^^K-/l'-6 — ( /Uyt^i^) 

^/u- [5- [2- [2- (2-;^^>'i'-3-73:=/u- IH— <:^K— 

/WJJ^^T^ K. N- [5- [2- [2- (2-p«^;P-3-73.=/i'-lH— r:^K 
-/U- 6 -^/V^^i^) 3if^;l/T5y] - 1 -t Kndfv'::i^5^>'V] -2-:J'do73i 
^^^yi'] 7< ^>'^/V*:/T5 K. N- [3- [2- [2- (2. 3 - 

;^>'UjJ^i^T$ N-;^^;!-- [5- [2- [2- (2, 3 -i^;^5^/i''<i^'/7 7 ^ 
-e-'f/W;^^^^) Jif^yu-r?/] - 1 -t Ko^i^^i^/H -2-b Kn^ri/] 
yify;^/Uj}v:/T? K> N- [5- [2- [2- (2, 3 -i?p<^/^'<y:/7 7>'- 
6 — f>'U;t^-» ai5^;wr$y] - 1 - t Kaari/ocf^/u] _ 2 - n n 7 :ii — /U] 
^ i5'^^X;Ud-x:/T^ K, N- [3- [2- [2- (2, 3 - ^/l''<:^/f^;d-7 at 

/VijM^Ti.V\ N-pt^/l'- [5- [2- [2- (2, 3 -i^^^/l'^yi/'?^;^-7x 
>'-6-'r/W:^^i/') Jt'^^/i^T^y] - 1 -t Knilrv'3if^7U] -2-tKo^i^] 
'<>'-ev;^/Vs^>r$ K. N- [5- [2- [2- (2, 3 - ^;u-<:xi/f-:t7 

7. -^^ (11) 
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R'^*3J;UfR«>iS|IIBt(C7K^I^i^i:?Jc5#B'Srl^<. XttNH. ?i!EME^, ^i^i^^* 

8. -^^ (II) 

R = :}oil>'R«/«5|5lB#(C7X^li^i:i'<f5#^^^<„ XftNH. ^MIT^^, mMW-^t. 

9. it^mK 

2- (2, 3-v^^^/V-.lH--f'>'K-/l'-6--r;l^;t:3rv') 3i^/k;t7/W< $ y®e 

2- (2, 3-v^V^;u- 1 H-'f K-yi-- 6 -'i';^;^^v') 
:i^f-jUTiy, [2- (2, 3 - v'^ f'/V- 1 H-'l' K-/^- 

e-^/u^^v-) ^i^/H T5>', 2- (3-^^;i'-2-73i=/i'-lH-^>'K 
6 ;V;d-dE-i/) 3if-/u^/w^^ vi^^yv^/i/J-^x/K 2 - (3 ^/u- 
2 - 7x=7U-lH-^yK~/^- 6 —< i^;VT$^. N-^r/i^/u- 
N- [2- (3-^f-;v-2-:7air^;i^-iH--r>'K-^i'-6-'i'/V;^-^v') 
/u] r^^-, 2- (2-^f^;i'-3-7i-;w-iH-'Y^'K-/i'-6-^/i^;t^-» 
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yh'-ju-e-y(jU7ir^i^) :t.^}vr^y. 2- (2, Z-^yi-'J-jv^y^/yyv- 
^-^ jv-^^'y) 3:^yw*;w<$ ^'^^yv'/UjLj^T'yK 2- (2, 3-i/^f^;i'-< 
y^/yyV-%-4)^i!r^'y) :^f-)\^T^V, N-^:^v?yW-N- [2- (2, 3- 
i?pt^;U'<:^'/7 7i^-6-^/WJi-^'» T^y, 2- (2, 3-v';>«^/U 

^yi/'^^y^^y-e 3:^7u:«7/w^$ :/i?^yv^/i^3i7.x;K 2 - (2, 

- [2- (2. 3-v^>f'/W'<>y5^:t7 3i>-6— r/U;i-:3lri/) T^Vi)^ 
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